This paper presents the findings of an impact evaluation to assess the performance and sustainability of the demand responsive community based approach towards rural water supply in the state of Kerala, India. Towards this end, the paper develops a conceptual definition of performance and sustainability of rural water supply schemes and provides indexes for its systematic measurement. The results are compared with the traditional service delivery approach that tends to be centralized. The analysis finds that participatory community driven water supply schemes were more successful in delivering adequate, regular and quality water supply, experienced fewer breakdowns and water shortages and enjoyed higher consumer satisfaction with quality and cost of service delivery. Success of the community based approach demonstrates that the people are willing to contribute towards the capital costs of the schemes and pay for the water that they use for a better service delivery. The findings of this paper suggest that the community based approach can be a superior alternative to traditional supply driven models in expanding and improving water service delivery in rural areas.
Introduction
The 1990s saw increasing recognition of the failure of supply driven water and sanitation service provision. Schemes focused more on the construction of facilities to increase access quickly without paying sufficient attention to the post construction phase. This often led to costly reinvestment after the collapse of the schemes. Since the late nineties, given the pervasive problems relating to the performance and sustainability of rural water infrastructure in the developing world, the World Bank, and other international partners have been striving to develop new approaches to ensure sustainability of infrastructure investments over time. National and state governments, in their effort to achieve long-term sustainability and improved performance of water supply services, started to focus on the institutional arrangements that would ensure involvement of beneficiaries to facilitate cost recovery as well as improve the operation and maintenance (O&M) of water schemes. There was a growing consensus both in the academic and policy circles that the water supply interventions need to be demand responsive with community participation and contribution towards capital and O&M costs to increase ownership and sustainability of the schemes and reduce dependence on higher levels of government (Sara and Katz, 1997) .
In the Indian state of Kerala, there is co-existence of multiple service delivery approaches for provision of rural water supply. Until the late nineties, the Kerala Water Authority (KWA), which essentially followed supply driven approach to the provision of water supply, was the only agency responsible for piped water supply and sanitation service delivery in the state. In 1997, with a view to decentralize service delivery, the Government allowed the Local Self-Government Institutions (LSGI) to take over from KWA existing small water supply schemes or to establish new standalone water supply projects. In 2000, towards furthering the decentralization efforts, the Government of Kerala (GoK) decided to empower Beneficiary Groups (BGs) to make investment decisions, to lead and supervise the construction, to manage development funds, and to operate and maintain the water supply schemes. Kerala Rural Water Supply and Sanitation Agency (KRWSA) was set up as a Special Purpose Vehicle to plan, implement and supervise the World Bank financed Jalanidhi project.
Between 2000 and 2008, Kerala successfully implemented the Jalanidhi project which followed a demand responsive approach (DRA) to rural water supply encompassing beneficiary participation, capital cost contributions from beneficiaries and the GPs, universal household connection provision, and full O&M cost recovery from user fees.
There is a growing volume of literature on the sustainability of community driven water supply schemes which mostly investigate the success and risk factors for the equitable and effective operation of these schemes. Using this coexistence of different types of institutional arrangements for water supply in Kerala, this paper examines and compare the sustainability and performance of rural water schemes built under various regimes and provide recommendations for future reforms in the rural water sector. This paper aims to contribute to this literature by i) proposing a multidimensional definition of sustainability of rural water schemes; ii) selecting a matched sample of similar schemes from these two groups for ensuring the comparability between these groups; and iii) using impact evaluation techniques for analysing their relative performance, strength, and weakness across various dimensions of functionality. This paper provides evidence on the effectiveness of DRA vis-à-vis traditional supply driven schemes using quasi-experimental matching techniques identifying comparable supply driven and demand driven schemes and analyse their performances and relative strengths and weaknesses.
The rest of the paper is organized as follows. Section 2 provides a background of demand responsive approaches followed by a discussion on different types of water supply arrangements in rural Kerala.
Issues related to measurement of performance/functionality of water supply schemes are addressed in Section 3. Section 4 introduces the empirical strategy including the data source and econometric model used for comparing scheme performances. This is followed by a discussion of the descriptive data as well as empirical results from econometric estimations in Section 5. Section 6 concludes highlighting the implications of this study for future reforms in the rural water sector in India and other developing countries.
Background

Background on demand responsive approach:
Worldwide, 80 percent of the people who have limited access to drinking water supplies live in rural areas (United Nations, 2010) . But the sustainability of rural water infrastructure has been a critical challenge mostly due to the remoteness of rural locations and the lack of financial and technical capabilities to operate and maintain schemes in these areas. One of the United Nation's 2000 Millennium Development Goals (MDGs) was to increase the proportion of the world's population that has access to safe drinking water and basic sanitation (United Nations, 2010) . While the international community has made advancements toward these goal over the past two decades, progress in rural areas is lagging when compared to urban areas (United Nations, 2011). The recent Sustainable Development Goals built on the MDGs and proposed a higher measured of access to safely managed water.
Many countries focused on construction of facilities to expand access quickly. However, inadequate attention to post construction O&M led to subsequent collapse of many of these schemes and need for further reinvestment. For instance, a 2009 Water Aid study from Tanzania found that nearly half of improved public water points in rural areas are not functioning, and 25 percent of systems are inoperable after only two years following installation (Taylor, 2009) . Similar findings were found in Nigeria (Andres et al., 2016) . These systems fail at such high rates in large part because sustainability of rural water systems in low-income countries depend on "the relationship of the user with the life cycle of the water systems" (Jones, 2012) .
So to achieve long-term sustainability, governments and development partners started to focus on institutional arrangements that would ensure involvement of users in planning, implementation and O&M of schemes and financial contribution by users to at least cover the O&M costs. It was important to have infrastructure sustainability, as there was enough evidence that by 2025, nearly 1.4 billion people, amounting to a quarter of the world's population or a third of the population in developing countries are destined to face absolute water scarcity (Cosgrove, 2003) .
Community driven projects with active beneficiary participation in planning and implementation are likely to be more responsive to the needs of the beneficiaries in creating infrastructure, giving communities control over decisions, improving service delivery, creating ownership and strengthening the capacity of the communities to undertake other development activities (Chambers, 1983; Sen, 1999; Dongier et al., 2003) . Academic literature on performance assessment of various community driven, participatory water supply schemes shows that such projects can create effective infrastructure and improve performance of water supply schemes. Participatory-demand-driven models for provision of rural water supply has been found to be successful in delivering well-designed and functioning systems in Ghana and Peru (Thorsten II, 2007) . A study conducted in rural Kenya (Marks and Davis, 2012) reveals that demand based community participation in building drinking water systems increase the community sense of ownership for the water system, and improve functioning of rural water projects. Isham and Kahkonen (1999) in their study of community driven projects in India and Sri Lanka found that greater community participation is associated with improved service delivery. An assessment of ten community driven projects in Benin, Bolivia, Honduras, Indonesia, Pakistan, and Uganda shows that community driven projects with active beneficiary participation are likely to be more sustainable (Sara and Katz, 1997) . Similarly, a more recent study in rural areas of Pakistan found that community participation is crucial for developing ownership and for ensuring long term sustainability of rural water supply projects (Haq, Hassan and Ahmad, 2014) . Several studies have also highlighted the importance of capacity development and institutional support to ensure long run sustainability of these projects. An impact evaluation of small community water systems in Bolivia funded by the Bolivian Social Investment Fund found that training and capacity development of communities are crucial for improved performance of these schemes in terms of access and availability of water (Newman et. al., 2002) . In Malawi, newer community driven rural water supply schemes were found to be performing better than the older ones indicating poor sustainability of the schemes due to lack of institutional support (Kleemeier, 2000) . In Suriname, socially appropriate technological choice along with involvement and support of community in general and women in particular were found to be the factors crucial for success of community driven water supply projects (Smith, 2011) .
While assessment of various participatory community driven water supply projects found evidence supporting their success in improving service delivery, there is very little evidence on the relative effectiveness of community driven projects compared to traditional supply driven projects. A study of rural water supply schemes from ten states (including Kerala) in India found that community managed schemes performed 'somewhat better' than traditional supply driven schemes (Misra, 2008) . Though the study didn't focus on a detailed comparison, it found that compared to traditional supply driven schemes, community managed schemes experience less frequent breakdowns and also lesser proportion of beneficiary households report water shortage.
Various Approaches to Rural Water Supply in Kerala:
Kerala according to the 2011 Population Census is the home to 33.4 million people which constitutes about 2.8 percent of the total population in India. Although the state receives one of the highest levels of rainfall in the country, with an average of 3,000mm annually, the undulating terrain of the state drains most of the rainwater into the sea. Denudation of tropical forests and vegetation in the aftermath of population explosion adversely affected the natural recharge of aquifers and the water retention capacity of the soil. In addition, the steep and crowded topography provides little opportunity for water storage. With increasing demand of water due to rising population, the groundwater has been over exploited with insufficient recharge thus decreasing water tables.
1 As a result, several districts in Kerala face widespread source failures during summer months and many habitations in midland and highland face near drought conditions. In addition, Kerala also struggles with water quality issues with bacteriological contamination in the open wells; and near universal presence of excess iron and presence of fluoride, salinity, excess nitrate, low pH values, and excess turbidity in ground water.
KWA was created in 1984 as an autonomous organization under the GoK and was entrusted with the responsibility of providing piped water supply and sanitation services to both urban and rural areas of the state. Under KWA large investments were undertaken in creating infrastructure and expanding piped water supply coverage throughout the state. However, O&M of the infrastructure created received far less attention. As a result, assets created often suffered from lack of proper management and maintenance leading to sub-optimal scheme performance and dysfunctional schemes. Moreover, there was limited scope for large projects in rural hinterlands due to dispersed settlements.
In 1997, the GoK embarked on a major decentralization process which involved transfer of financial resources, decision making authority and the responsibility for the provision of certain essential services, including rural water supply and sanitation to the local governments. Under this, GOK entrusted the local authorities with the responsibility of water and sanitation service delivery and took the decision to transfer all small rural water supply schemes to Gram Panchayats (GP) with concomitant power to levy and collect user charges for providing water services.
In 1999, the Government of India launched substantial sector reforms geared towards demand responsive approaches for rural water supply and sanitation service provision with the launch of the Sector Reform Project (SRP) which was further scaled up as Swajaldhara in 2002. As a beneficiary of Indian programs, the GOK pioneered rural water reforms by carrying out the World Bank-financed Jalanidhi ('water is treasure') project between 2000 and 2009. Jalanidhi covered 112 (11%) of the state's GPs spanned across 13 districts (out of 14) and implemented 3,693 small water supply schemes (mostly groundwater based) and 14 large surface water based schemes. The project followed a DRA encompassing beneficiary participation, capital cost contributions from beneficiaries and the GPs, universal household connection provision, full O&M cost recovery from user fees, and an integrated strategy to the water, sanitation, environment, and health sectors. Major policy reforms were successfully implemented in the Jalanidhi GPs by which RWSS service responsibility was transferred to local governments and BGs with concurrent empowerment and accountability measures. By the end of its implementation period, the project had helped provide access to improved water services to an additional 1.3 million people in the state.
The DRA piloted under Jalanidhi aimed to empower BGs to make investment decisions, manage development funds, and plan, construct and operate water supply schemes. The novel DRA contrasts significantly with the traditional supply driven approach in which projects are designed, implemented, and operated by the KWA that put more emphasis on construction and less on operational and financial sustainability of the schemes built. Jalanidhi facilitated active participation of the community including vulnerable groups, women, and indigenous population in planning, construction, and O&M of water supply schemes to ensure sustainability of infrastructure.
Around the same time as Jalanidhi, several other community driven projects were implemented in different parts of Kerala. SRP was implemented in Kasaragod and Kollam districts of Kerala by the respective District Panchayats. In Kasaragod, Malappuram, Palakkad, and Thrissur districts, Swajaldhara schemes were implemented through KWA. Whereas Jeevadhara was implemented in Idukki and Alappuzha districts by an NGO, Socio Economic Unit Foundation (SEUF), with financial support from the Government of Netherlands. Like Jalanidhi, all these projects followed the community based demand responsive approach in varying degrees.
In this paper, we have compared the performances of the community driven, demand responsive Jalanidhi schemes with the traditional supply driven schemes built and managed by the KWA (KWA-BM). In addition, we have also analysed the performance of Jalanidhi schemes vis-à-vis other community managed schemes that include SRP, Swajaldhara, Jeevadhara as well as schemes built and transferred by KWA (KWA-BT) to local institutions for operation and management.
Measuring Performance of Water Supply Schemes
Measuring performance of various water supply schemes requires a multidimensional approach that would not only capture quality of service delivery but also the factors that are critical for long term sustainability of the schemes. Accordingly six indexes have been identified -three indexes to measure quality of service delivery and one index each to capture operational, financial, and institutional sustainability of water supply schemes. The service delivery indexes include Availability and Reliability index to capture quantity, quality, reliability, and adequacy of water supply; Household Satisfaction index capturing performance rating of water schemes by the household; and Cost of Service Index measuring affordability of service. The sustainability indexes include O&M index measuring the quality of O&M in terms of frequency and length of service disruptions; O&M Cost
Recovery index capturing financial sustainability; and Institutional Sustainability index measuring the quality of the institutions (BGs) created for the day to day management of the community based schemes. In addition, an Overall Performance index has been calculated by aggregating the above six indices.
The selection of various indices and their constituent indicators have been informed by the existing literature (Sara and Katz, 1997; Abrams et al., 1998; Carter et al., 1999; Sugden, 2001; Harvey and Reed, 2004; Mishra, 2008; Montgomery et al., 2009; Mazango and Munjeri, 2009, among Based on these indexes, a systematic assessment of the performance and sustainability of traditional supply driven approach as well as the more recent community based approaches to rural water supply schemes in Kerala was undertaken. This exercise was intended to examine and compare the sustainability and performance of rural water schemes built under different institutional regimes and provide recommendations for future reforms in the rural water sector.
Empirical Strategy and Data
Identification of Sample:
Selection of sample has been guided by the need to identify schemes that are very similar in characteristics but under different types of institutional arrangements so that the differences in performances across scheme types can be solely attributed to their respective institutional arrangements. Accordingly Jalanidhi schemes have been matched with KWA-BM schemes and other community managed schemes based on four characteristics -water source, age of the scheme, size of the schemes defined by population coverage, and distance between the treatment and control schemes. 
Data:
Data collection for the selected sample was undertaken using household surveys of beneficiaries, technical and financial audits of water schemes, and institutional assessment of BGs for the Jalanidhi and other community managed schemes. The following is a brief description of the data collection tools used in the study.
Technical and Financial Audit:
Technical audit was focused on assessing the current state of water supply infrastructure such as working of the pumps, condition of reservoir, functioning of the water treatment plan, frequency of breakdowns, frequency of water quality testing, total daily supply of water with respect to the design criteria, water source reliability, quality and household service level.
Financial audit gathered information on O&M cost, water tariff, connection charges, and revenue collection from water tariff
Household Survey: Household surveys were conducted to find out the benefit and satisfaction from the service provided. The survey asked questions related to availability of water at the household level, adequacy of water, the quality of water provided, reliability of service etc. It also included questions related to satisfaction with service quality, and affordability of water tariff and capital contribution/connection charges.
Institutional Assessment: BG survey was conducted to assess the institutional strength of the community management schemes. The process included interview of the key stakeholder from the BGs as well as focus group discussions of members of the BGs. Institutional assessments collected information on composition of executive committee, frequency of meetings, regularity of election to the Executive Committee, maintenance of records, preparation of annual report and financial and investment decisions of the BGs.
Field surveys were undertaken from March to June, 2014. The survey team was unable to locate some of the schemes. A total of 2,583 households from 157 schemes were surveyed. Technical and financial audits were carried out in 172 schemes. Moreover, 135 BGs were surveyed for the institutional assessment. Table 2 provides a summary of the data collected by scheme type through various survey instruments. Since the analysis is at the scheme level, data collected through household surveys were aggregated at the scheme level. The technical and financial audits as well as the institutional surveys collected data at the scheme level only. We used imputation technique to handle missing data due to non-response and lack of information. Data imputation at household level was done only if at least 20 percent of the surveyed households from a particular scheme responded to the question. The missing value was predicted based on the information collected from the 20 percent (or more) households such as education and proxies for income and other characteristics of the schemes. To impute data at the scheme level, we predicted the missing observation with the value obtained by running a regression using other characteristics of the scheme as predictor.
Finally, to construct the performance and sustainability indexes, continuous variables among the constituent indicators were converted to z-scores. Z-scores are standardized values with a mean of 0 and standard deviation of 1. All these z-scores as well as the binary indicators were then aggregated and standardized to estimate the index. Similarly, the overall performance index was estimated by aggregating all the underlying indexes and then converting them to z-scores.
Methodology:
We compared the means of the indexes and their underlying indicators for Jalanidhi, KWA-BM and other community managed schemes to assess their relative performance and strength and weakness.
This was supplemented by a propensity score matching (PSM) analysis using the data from our sample to estimate the average treatment effect (ATE) of the Jalanidhi schemes vis-à-vis KWA-BM schemes and other community managed schemes. For the PSM exercise, Jalanidhi was defined as the treatment and the control group was selected from the KWA-BM/other community managed schemes.
A Probit model was estimated using population coverage, age of scheme, location of the scheme, and water source as confounding variables to predict the propensity scores. Location variable was constructed using the district information to define four categories -'North', 'Central North', 'South'
and 'Central South'. We also included squared age and square population variables in our probit specification to ensure balance in the matched sample.
For constructing the matched sample, we implemented a radius matching with caliper. Following
Stuart (2010), we choose a caliper of 0.2 standard deviation of the estimated propensity scores. We also tested for balance in the matched sample to ensure that the treatment and control groups are comparable. Finally, we estimated the ATE on various performance and sustainability indexes to capture the impact of Jalanidhi schemes vis-à-vis KWA-BM/other community managed schemes.
Empirical Results
In this section, we discuss the relative performances of Jalanidhi, KWA-BM and other community managed schemes based on comparison of means across various indices of scheme functionality and their constituent indicators. This is followed by a discussion of the results from the PSM exercise.
Comparison of Mean Value of Indexes
Indicators relating to Water Availability and Reliability includes data from both household surveys and technical audits of the water supply schemes. The technical audit data do not show much differences in performances of various community driven schemes and traditional supply driven schemes (Table 3) . Based on the technical audit data, the schemes are providing water almost every day of the week and the regular demand for water as well as demand during peak summer are similar across the scheme types. However, there is a discrepancy between the data reported by the schemes and the data from the household surveys for weekly frequency of water supply. As opposed to the claims of daily water supply by the schemes, the household surveys reveal that water is available only So Jalanidhi and other community managed schemes perform much better compared to traditional supply driven KWA schemes in terms of availability, regularity, adequacy and quality of water supply. However, there is no major systemic differences in performances between Jalanidhi and other community managed schemes. Jalanidhi schemes perform marginally better in areas of regularity and adequacy of water supply whereas other community managed schemes performs better in weekly frequency of water supply and lack of seasonal shortage. The findings of relative performances of schemes in various dimensions of availability, reliability, and adequacy are also corroborated by the household assessments of satisfaction with the performances of these schemes (Table 4 ). The households were asked to rate on a 5-point scale -from 1 to 5 with 5 being very satisfied -their satisfaction with respect to water quality, water pressure in the network, hours of supply, regularity of supply and overall satisfaction with service delivery. The results show that the Jalanidhi and other community driven schemes have been rated consistently higher than the KWA schemes in all these areas. A comparison of Jalanidhi and other community managed schemes indicate that both these schemes have very similar satisfaction ratings with Jalanidhi schemes being rated slightly higher on regularity of supply and overall satisfaction. Overall Satisfaction 3.6 0.9 3.1 1.0 3.5 0.9 Water Quality 3.9 0.9 3.5 0.9 3.9 0.8 Water Pressure 3.6 0.9 3.1 1.1 3.6 0.9 Hours of Supply 3.5 1.0 3.1 1.1 3.5 1.0 Regularity of Supply 3.5 1.0 2.9 1.1 3.3 1.1
All the schemes surveyed charge a flat monthly tariff for water. Monthly water charges are lowest for the KWA schemes at around 41 per month on average and cheaper by around 21 compared to Jalanidhi and other community driven schemes (Table 5 ). However, household investments in storage is also higher for the KWA schemes possibly indicating higher storage requirement due to relative irregularity of water supply. Households were also asked to rate the appropriateness of capital cost contributions/connection charges and monthly water tariff. All these water related charges were considered to be mostly fare by the households irrespective of the scheme type. Interestingly, in spite of having the lowest tariff, households served by the KWA schemes considered the tariffs to be relatively on the higher side compared to the Jalanidhi households. High ownership, involvement and quality of service associated with the community driven schemes possibly explain the sense of satisfaction with the water tariffs even when they are considerably higher than the traditional supply driven schemes. O&M index have been constructed completely based on data collected through technical audits and aims to capture the operational sustainability of the schemes. A higher value associated with testing of water quality indicates more frequent water quality testing. In this dimension, KWA schemes' performances are superior to either Jalanidhi or other community managed schemes (Table 6 ).
However, Jalanidhi schemes on average also have lesser number of breakdowns and fewer days of water outages compared to either KWA schemes or the other community managed schemes. Also fewer percentage of community managed schemes (both Jalanidhi and other community schemes)
report facing water shortage anytime of the year compared to supply driven KWA schemes. The financial audits indicate that full O&M cost recovery remains a challenge for many of the community driven schemes in spite of the fact that on average revenue from water sales exceeds the O&M costs for both Jalanidhi and other community managed schemes (Table 7) . Slightly above 50 percent of the community managed schemes reported to achieve full O&M cost recovery. Revenue as proportion to O&M costs are higher for other community managed schemes compared to Jalanidhi schemes. But these other community managed schemes also show large variations in performance as reflected by high standard deviation. Cost recovery indicators were not reported for most of the KWA schemes. So a comparative analysis with traditional supply driven schemes could not be undertaken. Performance of Jalanidhi schemes in most of the dimensions of institutional sustainability is better compared to other community driven schemes (Table 8) . Almost one-third of the BGs executive committee members of Jalanidhi schemes are women with 9 percent of the BGs having a woman president and 14 percent having a woman secretary. Almost half of the Jalanidhi BGs have women treasures compared to one fourth for the other community managed schemes. Jalanidhi BGs also have more frequent elections for the executive committees and 74 percent of these BGs reported preparing and presenting Annual Reports in general body meetings compared to 64 percent of the BGs for the other community managed schemes. Similarly, a larger majority of the Jalanidhi BGs reported having savings bank account and the average balance in these accounts is almost three times compared to other community managed schemes. However, the average balance even for the Jalanidhi BGs is only 17,161 which severely limits the ability of majority of the BGs to undertake big investments when necessary. Table 9 and Table 10 The relative performances are mixed when Jalanidhi schemes are compared with other community managed schemes. On average, Jalanidhi schemes perform better in areas of household satisfaction, household cost of service, O&M, institutional sustainability, and overall performance. Community managed schemes perform better in other areas. However, for many of these indices, the differences in z-scores between these two groups are relatively small.
Results from Propensity Score Matching
Propensity score matching exercise was done to assess the performances of Jalanidhi schemes vis-à-vis other approaches by selecting comparable treatment and control groups from the surveyed schemes. There were two comparisons done for the analysis. First, the performance of the decentralized demand responsive Jalanidhi schemes were assessed using the traditional supply driven KWA-BM schemes as control group. In the second analysis, Jalanidhi schemes were compared with the other community managed schemes. The PSM analysis was done using the 'psmatch2' command in STATA. Since 'psmatch2' doesn't provide the standard-errors and t-statistics for the estimates of ATE parameter, the respective standard errors and t-statistics were estimated using bootstrapping. The ATE estimates from the PSM analysis are reported in Tables 11 and 12 .
The ATE estimates indicate that Jalanidhi schemes perform better than the KWA-BM schemes in Availability and Reliability, Household Satisfaction, Cost of Service, O&M, and Overall Performance (Table 11 ). The ATE estimate for Household Cost of Service Index is -0.92 which means that that the respective z-scores for Jalanidhi schemes are on an average lower than the z-scores of comparable KWA schemes by 0.92 or close to one standard deviation. Similar results are observed for Overall
Performance, Availability and Reliability, and Household Satisfaction, and their respective ATE estimates are all significant at 1 percent level. In contrast, the ATE estimate for O&M is only significant at 10 percent level. PSM comparison of Jalanidhi and other community managed schemes shows no significant differences in performances in terms of Availability and Reliability, Household Satisfaction, Household Cost of Service, and O&M Cost Recovery (Table 12 ). The Jalanidhi schemes perform better in O&M and Overall Performance but the corresponding ATE estimates are only significant at 10 percent level. However, the Institutional Sustainability performance of Jalanidhi schemes are significantly stronger than the other community managed schemes. There is a large volume of literature that looks into the quality, success and risk factors associated with the participatory community driven approaches to rural water supply. But very few studies delved into the relative effectiveness of these community driven schemes compared to traditional supply driven schemes which still remain the dominant approach to service delivery in rural areas in many developing countries. This paper developed a conceptual definition of performance of water schemes in the context of rural water supply schemes in Kerala and compared the performances of the flagship demand responsive Jalanidhi schemes with the traditional supply driven KWA schemes as well as other community driven schemes. Our results indicate that Jalanidhi schemes were more successful in delivering adequate, regular and quality water supply in rural areas compared to the KWA schemes. Jalanidhi schemes also reported fewer breakdowns and water shortages indicating better operation and management. The demand responsive community based approach of Jalanidhi was more successful in generating higher consumer satisfaction with service delivery and cost of service in spite of charging higher monthly tariffs compared to the KWA schemes. Overall, the Jalanidhi schemes performed better than the KWA schemes in all dimensions in which comparisons were done.
When compared to other community managed schemes, Jalanidhi schemes performed better in O&M and overall performance. But the main success of Jalanidhi was in creating stronger institutions that is one of the prerequisites for the long term sustainability of the community based approach. The substantial time and effort that was spent in mobilizing communities, creating capacities, and involving communities in planning and implementation of the Jalanidhi schemes possibly explain their superior institutional performance compared to other community managed schemes. However, achieving full O&M cost recovery still remains an elusive goal for Jalanidhi schemes in particular and all community managed schemes in general. This coupled with relatively low bank balances for majority of the BGs severely limits their ability to undertake expensive maintenance work when needed which in turn might threaten the long term sustainability of the community based approach to rural water supply.
The findings of this paper suggest that the community based approach is a superior alternative to traditional supply driven models in expanding and improving water service delivery in rural areas.
Success of the community based approach demonstrates that the people are willing to contribute towards the capital costs of the schemes and pay for the water that they use for a better service delivery. However, to ensure long term sustainability of the community based schemes, more attention needs to be paid in creating stronger beneficiary level institutions including capacity development for financial management for successful operation and management of these schemes. In addition, institutions need to be created to provide operational and financial support to these schemes when needed.
